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Fig. 1. The four astragaloside compounds determined in this study. 
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OCH 3 






Fig. 2. The eight flavonoid compounds determined in this study. A: 7,3’-dihydroxy-4’-me 
thoxyisoflavone 7-0-p-o-glucoside (5). B: formononetin 7-O-P-D-glucoside (6). C: 
(6aR, llaR)-3-hydroxy-9,10-dimethoxypterocarpan 3-0-P-D-glucoside (7). D: 7,2’- 
dihydroxy-3’,4’-dimethoxyisoflavan 7-0-P-D-glucoside (8). E: 7,3’-dihydroxy-4’- 
methoxyisoflavone (9). F: formononetin (10). G: (6aR, llaR)-3-hydroxy-9,10- 
dimethoxypterocarpan (11). H: 7,2’-dihydroxy-3’,4’-dimethoxyisoflavan (12). 



228 


mm^sm 


¥$15^8 J! 


AJP£ 30 min Rgift tB, )tA L , ±'/f A Ift A 
t 'nfo-tt, 1 mol/L Wfc-3- 9 7 “ 
^/fcUWL (3:1) AiP7TIEli(250 mL 
tL tz. i7>}ft(D^g|$A0.45 pm <D7 7 7*7 

77 ^ A7-AM2-A, hplc Al fill 1 L 

tz. 

(2) 7 7^7^ K 

teW42.0 g K 7 7 7 - ( 4 : 

1) 30mL A£n760minF^®^?M&ftt7A 
(3000 rpm, 5 min), _h'/H AJ]X, 
£ b 20 mL A£Px. 60 min Palfft 

±?#«a 

t>4t, 7 A 7—A/tR.? 1?$ (4:1) A )J0 A 
TJEl|[i750mL <h L, -A A)—§1$ A0.45 pm <D 
7 7 7"7 7 7 7 /FA “AM£-A, HPLC A 
<DiW<B LA. 

4. M 

77 h 7 An-77 K 

• LC-9A (SHIMADZU) 

• f£A#f ! Shodex RI SB-61 
7 7 77 l' K 

• LC-4A (SHIMADZU) 

5. HPLC ^74 

77 h 7 AnA7 K 

• 7 7 A ! TSK gel ODS-120T (0 4.6 mm x 250 

mm) 

• #Jtj70 i CH3CN: 10 mM phosphoric acid: 

SDS (350 mL : 650 mL : 1.0 g) 

• A 7 -MUjf : 25 °c 

• flftjl ! 0.8 mL/min 

• vi Ai : 20 pL 

7 7 77 7 7 K 

■ ijy A [ TSK gel ODS-120Ts (0 4.6 mm x 

250 mm) 

• '/j£H ! 220 nm 

■ ! CH3CN: 20 mM phosphoric acid 

(15 : 85—*90 : 10) 

• fj£J| ! 210 nm 

• : 40 °c 

• iifL 5S ! 1.0 mL/min 

• viAl: 15 pL 


6. 

(i) 

77)'7/7"nf1 K (Fig. 3) 

If77 h 7 An A 7 1 ^§A7&< , 

1, 4 (i 1 ^SAffiA^A, 2, 3iil^0AL 
1%-Ut ^{5{3T—Jg'CMlAAVL 

Miwa et at. (1998) {i^^pp A. mongolicus 
(D 1 4^7 2 ^^771|f77 h 7 An-77 K 
^Hi.llOftL^jlWii f)£7^#lJi 
4> & & 7> A), MWiS AtfA h LT7>. 

LALAAL, aA<Df«t7i l^ML 
/)4: 2 ^£14|#<7) & 7> i i) f&v7lt A A LA. 

4 #&M±<7) i> (D 
ATfc^KttiAA, J$LA6(JA A LA7t^Afx. 
(i\ 2 ^ 0 J7I^TfilS A V^ L A ATfPJc $ ft7. 
77 h 7 An 7 -7 K^iLM L 4 ^*feW“C<7) 
TOIAHMiiAAoA. j^h&j&JfcKKILT 
4 MJ&FbI 7'A § A ^ii) Jiff A L it A A o A. 
A i§? (Panax ginseng) 7 A A — 7 

(ginsenoside) "C{i 4 A A A AAtf ftp L 5 A A 
A'MA' L 6 A-AAS-SA# L, JfilfAjlloA 
AA->AA LTV>Z> (HlPL 1988). 

7 7 A 7 7 K (Fig. 3) 

117 7 77 7 KtiBov^Til, 2 AS 
^l<3~64StAWl, 7^07'A 
£ <itflPLTV'&. ZOtyglt, 5-9^ 
57A{iti7IijjLTV>7. 12 0 J^A{iA-A^ 
ibAAA < , li 5 A£A7t 

K^tBSiiA. 4 A, 10 <DJ&AHil7i A"7zE 
^£££*9, MOTn n pA(7)Altm^AAfi;It 
^«flA1if£ffi£itAvn 
Miwa et al. (1998) fi, SAejpr A. mongholi- 
cus It 1 A£i 7 l^FtiLCmb AI&7 7 A7 
i K'a'M^i® ( t||p’tf v^l). LAL 

AAA, ^AC>M^A7i 1 A£A 2A£?)lt 
7 7 A7 7 K^Kili^lfJC'CaboA. PM 
4 A£BAb<D & (7) A 7ft 
itALiAA, J&5MA A t fdltfrbWz.l£, 

3 $ 0 vm-emm a a b $ a *. 

7 7 A7 7 KA 77 h 7 An-77 K<7)#A 
BMII, 4^K'CO^Mii^?l‘CAv'A, 
(i-C (i 120 A if v 71 1 r] A A 

t A AK ib CiLtiiFItfT^I 

iilAff A 7 A A. 



August 2003 


Journal of Japanese Botany Vol. 78 No. 4 


229 



Fig. 3. Astragaloside and flavonoid contents (% dry mass of root stock) in l-year-old-7- 
year-old roots of Astragalus mongholicus cultivated in Shanxi Prov., China. A: 
.astragaloside. B: flavonoid. 1: astragaloside I, 2: astragaloside II, 3: astragaloside III, 
4: astragaloside IV. 5: 7,3’-dihydroxy-4’-methoxyisoflavone 7-O-P-D-glucoside. 6: 
formononetin 7-0-P-D-glucoside. 7: (6aR, llaR)-3-hydroxy-9,10-dimethoxypterocarpan 
3-O-P-D-glucoside. 8: 7,2’-dihydroxy-3’,4’-dimethoxyisoflavan 7-0-p-D-glucoside. 9: 
7,3’-dihydroxy-4’-methoxyisoflavon. 10: formononetin. 11: (6aR, llaR)-3-hydroxy-9, 
10-dimethoxypterocarpan. 12: 7,2’-dihydroxy-3’,4’-dimethoxyisoflavan. 
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Fig. 4. Seasonal variation of astragaloside contents (% dry mass of root stock) in 4-year-old 
and 6-year-old roots of Astragalus mongholicus cultivated in Hunyuan-xian (^HIlljH 
Shanxi Prov., China. A: 4-year-old roots. B: 6-year-old roots. 1: 
astragaloside I. 2: astragaloside II. 3: astragaloside III. 4: astragaloside IV. 
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Fig. 5. Seasonal variation of flavonoid contents (% dry mass of root stock) in 4-year-old 
and 6-year-old roots of Astragalus mongholicus. cultivated in Hunyuan-xian (ill If it 
Shanxi Prov., China. A: 4-year-old roots. B: 6-year-old roots. 5: 7,3’-dihydro- 
xy-4’-methoxyisoflavone 7-O-P-D-glucoside. 6: formononetin 7-6>-f3-D-glucoside.7: 
(6aR, llaR)-3-hydroxy-9,10-dimethoxypterocarpan 3-0-f3-D-glucoside. 8: 7,2’-dihy- 
droxy-3\4’-dimethoxyisoflavan 7-0-f3-D-glucoside. 9: 7,3’-dihydroxy-4’-methoxy- 

isoflavon. 10: formononetin. 11: (6aR, 1 laR)-3-hydroxy-9,10-dimethoxypterocarpan. 
12: 7,2’-dihydroxy-3’ ,4’-dimethoxyisoflavan. 
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In order to better understand the influence of 
age and harvest season on chemical components 
of Astragalus roots, 4 components of 
astragaloside, and 8 of flavonoid components 
were determined using HPLC for Astragalus 
mongholicus. The plants were cultivated in 4 sites 
in Shanxi Prov., China. The contents of 
astragaloside in 1-year-old roots were lower than 
the roots older than 1 year, and the contents of 
flavonoid in roots up to two years old were lower 
than in roots older than 2 years. The contents of 
both astragaloside and flavonoid were the highest 
in July. 
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